ABSTRACT
INTRODUCTION
crude oil is an important source of energy and used in domestic as well as transport and industrial sector widely. this is the reason it is considered as the crucial and important factor of economical development of the country. oil demand and supply and price fluctuation also affects stock market throughout the world. middle east the largest supplier of the crude oil in the world and asia is considered as the largest consumption of the world.
oil price changes not only affect economic activities but they also predict the future stability and the effects of price changes on stability. oil value changes likewise influence the monetary development both decidedly and adversely. the oil price fluctuation in process and high unpredictability not only influence the economy but also different other factors such as gross domestic product (Gdp) of the country, import bills and inflation.
crude oil prices are highly unstable and it has a great impact on economic growth and it arouses many controversies among the policy makers and researchers. some economic researchers like akpan (2009), aliyu (2009) and olomola (2006) argue that it will promote economic growth while some others like darby (1982) and cerralo (2005) argue that it will inhibit economic growth. It was observed in oil exporting countries that increase in oil prices will increase national income of exporting countries.
the oil exporting countries benefited greatly when the oil price increases and they earn huge profits. Governments earn profits and they use those profits for the betterment of their own country. new investment projects are being launched and all the other expenditures are financed through those findings (hausmann & rigobon, 2003) .
so that was the case of oil price increase. when oil price decreases, public sector faces disastrous losses because it is difficult for it to reduce the spending immediately. the country will face fiscal imbalances with oil price decrease because country's economy was highly dependent on oil revenues. and due to a decrease in oil revenues, fiscal imbalance occurred. there are large price fluctuations in oil prices consists of sudden increase and sudden decrease. thus the current pattern is full of price volatilities and it has created large uncertainties in oil market (sauter and awerbuch, 2003) .
LITERATURE REVIEW
most of the research was conducted on developed countries because the developed economies and their economic growth are mainly affected by oil price fluctuations. the observational confirmation demonstrates that oil price shocks have a huge effect on monetary development through some immediate and indirect channels.
the experimental studies have likewise demonstrated an uneven relationship between oil price shocks and financial subsidence on the planet. research explains this as an increase in oil price results in the decline in Gdp and economic activity and investment is not encouraged due to the decrease in oil price. the sudden increase in oil demand results in increase in oil prices and study shows that it leads to the economic growth of the countries involved in crude oil exports mainly opec (organization of petroleum exporting countries) countries.
If price will increase, it will have adverse affects on output production because overall price increase will also increase the price of input and as a result the earnings will drop. the stock market, if efficient, will experience an immediate decline in stock prices after sudden increase in oil price. then again securities exchange, if not proficient, will achieve a slacked decrease in the share trading system with an increment in oil cost in oil market.
numerous financial literary works have exhibited that oil costs unpredictability has negative effect on the total economies. oil value unpredictability happens because of the unfavorable oil supply stun, i.e. an improve in oil costs moves the total oil supply expanding, results in the increment in value rise and an abatement in efficiency and business (dornbusch, fisher and startz, 2001) .
as the developed countries are the biggest consumers of the oil and they are focusing on the reconstruction and that is the reason of their increased demand and also the demand of oil is increasing in the world.
hamilton (2003) clarified the impact of oil price shocks on financial advancement furthermore clarified the nonlinear oil price shock techniques. he likewise indicates contradiction for the general approach that both deviated and moral presentation of oil price shocks has an effect on money related improvement. they used various macroeconomics variables from 1983 to 2008 and explained the oil price instability.
there is also observed a decline in reserve of oil base which is the reason of oil price volatility. other factors include middle east crisis, political unrest in many oil producing and exporting countries, demand supply forces and the quota system of opec affect the oil prices greatly and influence the investors to make decisions (pirog, 2004) .
Just like the other raw materials, increase in oil price forced many countries to search for oil and produce their oil and this also caused the downfall of demand worldwide. as many economists promoted energy efficiency and energy conservation to decrease the demand so finally decrease in oil will help a great deal in reducing the oil price.
due to drop in oil price, demand will once again tend to increase and once again there is a chance of oil price increase in future. the distinctive purpose of perspectives about the oil showcase perceptibly is an indication of unique prospect about the future movement of oil costs (stevens, 2005) . oil is considered a major input for many industries. many studies conducted on oil market are focused on macroeconomics variables and the effect of these variables on oil prices and stock prices. many researchers like rebeca and sanchez (2004, 2009) nung et al. (2005) , sandrine and mignon (2008), Jacobs et al. (2009) and yazid dissou (2010) argue that oil price fluctuations and oil price volatility are greatly influenced by macroeconomic variables.
the demand and supply forces determine the oil prices. when there is high demand, price will increase and when there is large supply as compared to demand, the price will decrease. as the countries are becoming modernized and advanced, the demand for oil is increasing and there is large consumption of oil to run domestic as well as industrial sector (eryigit, 2009) . Kiani (2011) argued there is a continuous increase in the oil prices in pakistan by oGra and the reason for this increase is the high demand of energy at all sectors of the economy. Jamali et al (2011) explained the pakistan economy and the effects of oil price on economy. they concluded that due to increased oil prices all other variables like inflation rate, interest rate, exchange rate movements, unemployment, low investment, low economic activities, low Gdp and low economic growth are adversely affected.
Zamanet et al (2011) described the usage of oil in different sectors of the economy and argued that industrial sector is the largest consumer of oil followed by transport sector and then household sector. all these demand patterns by different sectors ultimately affect the economic growth. eksi et al. (2012) again documented that oil is a major input of industrial sector and it is the main and major constitute of economic growth and economic crisis. when there will be increase in oil prices, it will lead to inflation because material and production cost will increase. thus it will lead to unemployment ultimately. salim and rafiq (2013) used the vector autoregressive (Var) and Granger causality test and generalized variance decompositions for empirical studies. this study discovers the effect of oil price instability on six noteworthy rising economies of asia including Indonesia, china, thailand, India, philippines and malaysia.
It is presently very much archived in both exact and hypothetical writing, that oil price shocks apply negative impacts on distinctive macroeconomic pointers through raising creation and operational expenses. this may influence the economy unfavorably on the grounds that they postpone business venture by inducing so as to raise vulnerability or excessive asset reallocation (salim and rafiq, 2013) .
muhammad (2013) argued that oil price shocks also has an impact on the economic development while they affect the oil exporting countries and oil importing countries in a different way. on the basis of the results the Gdp and economic growth will affect. ahmad (2013) examined the situation of pakistan and also finds out that it depends on the oil in every sector. so when oil price increases it increase the production cost, which decrease the investment rate and as a result unemployment decreases.
siddiqui (2014) explained that investment in oil affect significantly the economic development, economic growth and Gdp growth. he also suggested that oil price increase will affect all these variables and also the stock and exchange market. Katircioglu et al. (2015) examined the association the changes in oil prices and macroeconomic variables (Gdp, cpI and unemployment) among 26 oecd economies from 1980 to 2011. the researchers concluded by econometrics test (durbin-h panel co-integration) that changes in oil price has a inverse effect on macroeconomic variables.
after brief review of literature review across different countries, developing and developed economies and from different region of the world, it is observed that the effect of oil price volatility and the macroeconomic variables are not previously viewed, anticipate and define its magnitude in the context of pakistan.
as pakistan is a developing economy and has a major role in context of asia, it is so much important for the policy maker and government of pakistan to know about the impact of key variables like oil price volatility and macroeconomic variables (trade balance, public sector investment, private sector investment, Gross domestic production) for achieving the improving growth rate.
this research define the magnitude and direction (positive and negative) of oil price volatility and macroeconomic variables (trade balance, public sector investment, private sector investment, Gross domestic production) on economic growth of pakistan.
DATA AND METHODOLOGY

Theoretical Framework
the standard growth theories focus on primary inputs such as; capital, labour & land, while failing to recognize the role of primary energy inputs such as; oil price. however, efforts have been made at evolving some theories which capture the role of oil price volatility on economic growth, thus incorporating the linkage between energy resources; its availability and volatility and economic growth. Just as moradi, salehi and Keivanfar (2010), the theories reviewed are primarily reduced-form models, rather than a single theory. the study reviews the following theories: theory of economic growth, linear/symmetric relationship theory of growth, asymmetryin-effects theory of economic growth.
mainstream theory of economic growth postulates that production is the most important determinant of growth of any economy, and production which is the transformation of matter in some way, requires energy. this theory categorizes capital, labour and land as primary factors of production; these exist at the beginning of the production period and are not directly used up in production (though they can be degraded or added to). while energy resources (such as; oil and gas, fuels, coal) are categorized as intermediate inputs, these are created during the production period and are entirely used up during the production process. In determining the marginal product of oil as an energy resource useful in determining economic growth, this theory considers in one part its capacity to do work, cleanliness, amenability to storage, flexibility of use, safety, cost of conversion and so on, it also considers other attributes such as; what form of capital, labour or materials it is used in conjunction with. the theory estimates the ideal price to be paid for crude oil as one that should be proportional to its marginal product. linear/symmetric relationship theory of growth which has as its proponents, hamilton (1983 ( ), Gisser (1985 , Goodwin (1985) , hooker (1986) and laser (1987) postulated that volatility in Gnp growth is driven by oil price volatility. they hinged their theory on the happenings in the oil market between 1948 and 1972 and its impact on the economies of oil-exporting and importing countries respectively. hooker (2002), after rigorous empirical studies demonstrated that between 1948 and 1972 oil price level and its changes exerted influence on Gdp growth significantly. laser (1987), who was a late entrant into the symmetric school of thought, confirms the symmetric relationship between oil price volatility and economic growth. after an empirical study of her own, she submitted that an increase in oil prices necessitates a decrease in Gdp, while the effect of an oil price decrease on Gdp is ambiguous, because its effects varied in different countries.
asymmetry-in-effects theory of economic growth posits that the correlation between crude oil price decreases and economic activities in an economy is significantly different and perhaps zero. mark et al. (1994) , members of this school in a study of some african countries, confirmed the asymmetry in effect of oil price volatility on economic growth. ferderer (1996) another member of this school explained the asymmetric mechanism between the influence of oil price volatility and economic growth by focusing on three possible ways: counter-inflationary monetary policy, sectoral shocks and uncertainty. he finds a significant relationship between oil price increases and counter-inflationary policy responses. balke (1996) supports federer's position/submission. he posited that monetary policy alone cannot sufficiently explain real effects of oil price volatility on real Gdp. my study topic is also related to oil price volatility, exchange rate, fiscal policy effect and economic growth of pakistan and all above theories supports my research topic.
Research Problem
this research analyses the impact of oil price volatility and macroeconomic variables (trade balance, private sector investment and public sector investment) on economic growth of pakistan. moreover, oil price volatility and macroeconomic variable have a significant role in economic growth which is not previously analysis in the context of pakistan.
Data collection procedure
secondary data are collected from Institute of economic affair (Iea), International financial statistics (Ifs) , world bank (wb), ministry of petroleum & natural resources of pakistan and pakistan bureau of statistics from 1973 to 2014 for estimation of coefficient. the data contain on yearly basis. correlation coefficient test the correlation coefficient is used to measure the linear relationship between two variables. the correlation coefficient values are always lying between negative one (-1) to positive one (+1). a value of +1 of correlation coefficient defined that two variables are perfectly associated in a positive linear sense and -1 define that two variables are perfectly associated in a negative linear sense. meanwhile, it the value of correlation coefficient is 0 that indicates there is no linear relationship between the two variables. Source: autorst able 1 describes the correlation coefficient among the five variables oil price Volatility, trade balance, private sector Investment, public sector Investment and Gross domestic production (Gdp) of pakistan.
It is described in the above table that Gross domestic production has strong positive relation with private sector Investment (correlation coefficient value of 0.9183), public sector Investment (correlation coefficient value of 0.8067) and trade balance (correlation coefficient value of 0.6299). It is viewed that Gross domestic production has a negative weak relation exist with oil price Volatility (correlation coefficient value of -0.1774). It is defined in the above table that oil price Volatility has moderate negative relation with private sector Investment (correlation (49 -74) RIC Muhammad Jawad, Ghulam Shabbir Khan Niazi Impact of oIl prIce VolatIlIty and macroeconomIc VarIables on economIc Growth... coefficient value of -0.2010) and public sector Investment (correlation coefficient value of -0.2194). meanwhile, it is viewed that oil price Volatility has a weak negative relationship exist with trade balance (correlation coefficient value of -0.1901).
It is observed in the above table that private sector Investment has strong positive relation with public sector Investment (correlation coefficient value of 0.9206). meanwhile, it is viewed that private sector Investment has moderate positive relationship with trade balance (correlation coefficient value of 0.5445). It is described in the above table that public sector Investment has moderate positive relationship with trade balance (correlation coefficient value of 0.3882).
Linear Regression
linear regression model with ols techniques is used for analysis. Gross domestic production = β0 + β1opV + β2 prs + β3 ps + β4tb + ε the linear regression analysis is run on the dependent variable Gross domestic production and the independent variables trade balance, public sector investment, private sector investment and the oil price volatility (defined through standard deviation) to find out the impact of oil price volatility and other macro economic variables on the economic growth of pakistan. Source: autorst he equation illustrates the constant value of 9.999 units which mean without any change in other independent variables, the constant independently change the Gdp by 9.999 units. after that the oil price volatility have the coefficient value of 0.017 which is positively impacted and also depict that one positive change in oil price volatility have positively change Gdp of pakistan by 0.017 unit. the regression equation also denominate that private sector investment (which is represented through prs) has also a negative impact on Gdp of pakistan and one unit change in private sector investment would change Gdp of pakistan by 0.123 units. conse-quently, the analysis about public sector investment, it has positive impact on Gdp of pakistan and one unit change in public sector investment may change the Gdp of pakistan by 0.944 units. In contrast with other independent variable trade balance have a negative impact on Gdp of pakistan and if one unit change in trade balance would change Gdp of pakistan by negatively 0.167 units. the regression table describes that oil price volatility value and private sector investment value is not even significant at 10 % level of significance but at the same time public sector investment value is significance at 1 % level of significant. the table illustrates that trade balance value is significant at 5 % level of significance.
the r square value in the linear regression equation described that the independent variables trade balance, private sector investment, public sector investment and oil price volatility describe the dependent variable Gross domestic production of pakistan by almost 87 %. the remaining portion of Gdp of pakistan is impact through other macro-economic variables which is only 13 %.
Johenson co integration test
the Johenson co integration test is used to find out the short run and long run relation among the variables. the following results described by using the Johenson co integration test on oil price volatility, trade balance, private sector investment, public sector investment and gross domestic production:- ohenson co integration test define that there is 5 co integration equations at level 0.05. so it is concluded that oil price volatility, trade balance, private sector investment, public sector investment and gross domestic production have a long run relationship.
VAR MODEL
we estimated our results through stationary data although according to (phillip fanchon and Jeanne wendel, 2006) Var models can be predictable with raw data in the levels if the non-stationary data is also co-integrated because current theoretical work demonstrate that estimation with such data will yield consistent parameter estimates but at the same time all economist and econometrics professional is agreed that for Var model we used stationary data for effective and accurate parameters. the analysis described that oil price volatility auto regress by itself, gross domestic production, private sector investment, public sector investment, trade balance, its coefficient value is -0.113916, --0.080780, -0.192589, 0.270975 and -0.539859 respectively and its t value is -0.60793, -0.61349, -2.33571, 2.18280 and -0.87508 accordingly at lag (1). meanwhile, its coefficient value is 0.190564, -0.136090, 0.272156, 0.107838 and -0.426049 respectively and its t-value is 1.06608, -1.08344, 3.46005, 0.91062 and -0.71477 accordingly at lag (2) consequently, Gdp of pakistan auto regress by oil price volatility, itself, private sector investment, public sector investment and trade balance, its coefficient value is -0.074239, 0.222397, -0.055420, 0.108009 and 0.186063 respectively and its t value is -0.28998, 1.23621, -0.49195, 0.63681 and 0.22075 accordingly at lag (1). meanwhile, its coefficient value is 0.059763, -0.197262, -0.036637, 0.480729 and -0.144857 respectively and its t value is 0.23557, -1.05768, -0.32819, 2.86025 and -0.17343 accordingly at lag (2).
meanwhile, private sector investment auto regress by oil price volatility, Gdp of pakistan, itself, public sector investment and trade balance, its coefficient value is -0.216679, -0.236448, 0.078424, 0.087925 and 0.789868 respectively and its tvalue is -0.63695, -0.98914, 0.52391, -0.39013 and 0.70525 accordingly at lag (1). meanwhile, its coefficient value is -0.127917, -0.221449, -0.137281, -0.083655 and 0.307370 respectively and its t value is -0.40261, -0.99187, -0.98192, -0.39743 and 0.29384 accordingly at lag (2).
In the same time, public sector investment auto regress by oil price volatility, Gdp of pakistan, private sector investment, itself and trade balance, its coefficient value is -0.316807, 0.096940, 0.141545, -0.087893 and 0.472799 respectively and its t value is -1.26513, 0.55091, 1.28456, -0.52980 and 0.57348 accordingly at lag (1). meanwhile, its coefficient value is -0.023139, -0.229831, -0.246838, 0.341179 and -1.194313 respectively and its t value is -0.10881, -1.53803, -2.63786, 2.42169 and -1.70585 accordingly at lag (2). meantime, trade balance auto regress by oil price volatility, Gdp of pakistan, private sector investment, public sector investment and itself, its coefficient value is -0.020457, -0.004693, -0.001275, 0.081844 and -0.240151 respectively and its t value is -0.33130, -0.10816, -0.04694, 2.00066 and -1.18129 accordingly at lag (1). meanwhile, its coefficient value is 0.073846, -0.004928, -0.047826, 0.049897 and -0.111292 respectively and its t value is 1.19878, -0.11385, -1.76435, 1.22263 and -0.54875 accordingly at lag (2).
In the Var model the constant coefficient values of oil price volatility, Gdp of pakistan, private sector investment, public sector investment, trade balance are 0.203750, 0.206123, 0.179732, -0.026435 and 0.136343 respectively and its t value is 1.81203, 2.60872, 3.63254, -0.35486 and 0.36830 accordingly at lag (1). 
IMPULSE RESPONSE FUNCTION
Impulse response function is used to analyze the shocks and innovation. Impulse response function (Irf) refers to the effect of any external change. Response of OPV to OPV Response of OPV to DTB Response to Cholesky One S.D. Innovations ± 2 S.E.
Source: autorsà fter Var model, Impulse response function is used to analyze the shocks and innovation. It is observed through Impulse response function that oil price volatility shock start its effect on oil price volatility and sharply decreases and goes in negative side. after that it was slightly increase and decrease and found in negative and positive side of the zero level. oil price volatility shock was stable after 7 year and its stabilizing trend continued till the further instability policy effect again. mean while, oil price volatility shock effect the Gdp and it dramatically start from the negative side of the zero line go downward and then upward but remain in the negative side and finished after 5 year and that stabilize condition continued at last. oil price volatility shock also affecting the private sector investment and it's also start from negative side from the zero line but move upward in positive side till 5 year. the shock was stabilizing after 5 year and this stabilizing effect continued.
furthermore, oil price volatility shock also effects the public sector investment and its start below from zero line. afterward the shock slowly increasing and go on positive side after 5 year. the oil price volatility shock stabilizes after 8 year and stabilizing effect go on till end. consequently, oil price volatility shock also effect trade balance and as before it's also start from negative side but afterward dramatic increasing and decreasing trend start. the shock was stabilized after 7 year and after that no further destabilization is found in it. Response of DGDP to OPV the second impulse response function related to gross domestic production of pakistan. It is observed through impulse response function gross domestic production shock effect the oil price volatility and its start from negative side of the zero line and slowly increasing till 6 year and afterward go on the positive side. the shock was stabilized after 8 year and no further instability was found.
moreover, gross domestic production shock also effect gross domestic production. Its start from positive side and steeply decreased and go in negative side with respect to zero line and that instability was found till 9 year. afterward stable response was found in gross domestic production.
In addition, gross domestic production shock effect private sector investment and its start from the negative side and after 3 year the shock response goes in positive side with respect to zero line. the shock stabilized after 9 year and further goes on. accordingly, gross domestic production shock also effect public sector investment. the shock start from positive side with the reference of zero line but later on it's steeply goes to the negative side. then the shock slowly moves upward and goes in positive size and stabilized after 7 year and further no instable effect was found.
at last, gross domestic production shock also effect the trade balance but the shock effect is so much minor but the instability goes its effect on negative and positive side continuously. the shock stabilized after 8 year. Response of DPRS to OPV Response of DPRS to DTB Response to Cholesky One S.D. Innovations ± 2 S.E.
Source: autorst he third impulse response function is related to private sector investment on different macroeconomic variables. It is viewed that private sector investment shock effect the oil price volatility dramatically. Its start from negative side with respect to zero line but afterward it goes on positive side sharply. then the shock effect goes down in negative side afterward low instability was found till 9 year and stability was found.
furthermore, private sector investment shocks effect on gross domestic production and its start from the negative side and increasing slowly toward the positive side. after a low volume in positive side with respect to zero line, the shock again goes in negative side and stabilized after 8 year and further no instability was found.
moreover, private sector investment shock also effect private sector investment. Its start from positive side and steeply decreased and go in negative side with respect to zero line and that instability was found till 8 year. afterward stable response was found in private sector investment. In addition, private sector investment shock also effect public sector investment and its start from positive side and goes upward. afterward the shock decreases and goes in negative side with respect to zero line. then slow positive trend was found and the shock was stabilized after 9 year till end. consequently, private sector investment shock also effect trade balance. the shock start from the negative side and increasing trend in negative side was found. afterward the decreasing trend was found in the shock and goes in positive side with reference to zero line. the instability was found till 8 year and further no volatility was found. Response of DPS to OPV Response of DPS to DTB Response to Cholesky One S.D. Innovations ± 2 S.E.
Source: autorst he forth impulse response function is associated to public sector investment. It is observed via impulse response function that public sector investment shock effect the oil price volatility. Its start from the negative side but instantly goes on positive side with respect to zero line. afterward dramatically change was found till 8 year and the public sector investment stabilized and no further instability was observed. consequently, public sector investment shock effect the gross domestic production of pakistan. at start the shock was found in positive side but after that a sharp increase and decrease was observed. the shock was stabilized after 8 year and further stable response was found.
meanwhile, public sector investment shock also effect the private sector investment and it is viewed that the shock was start from the negative side with respect to zero line and increasing and decreasing trend was found. the shock was stabled after 6 year and goes on.
furthermore, public sector investment shock also effect public sector investment. Its start from positive side and steeply decreased and go in negative side with respect to zero line and that instability was found till 7 year. afterward stable response was found in public sector investment. additionally, public sector investment shock effect trade balance and it is viewed that the shock was start from the positive side with reference to zero line and increased. afterward the shock was decreasing and found stable after 5 year and further no instability was observed. Response of DTB to DTB Response to Cholesky One S.D. Innovations ± 2 S.E.
Source: autors` the fifth and the last impulse response function is related to trade balance. It is observed with respect to impulse response function that the trade balance shock effect the oil price volatility. the shock initiate from the negative side with reference to zero line and increasing slowly. afterward the shock was found in positive side and stabled after 9 year. no further instability was found with respect to the effect of trade balance shock. meanwhile, trade balance shock also effect gross domestic production of pakistan. the shock start from the negative side and continuous increasing and decreasing trend was found. the shock was stabled after 8 year and further goes on.
consequently, trade balance shock effects the private sector investment. Its start from the positive side with respect to zero line but steeply decreasing. afterward, the shock was observed in positive and negative side in different time spam and stabilized after 7 year. the stabilized effect was observed till end.
furthermore, trade balance shock also effects the public sector investment. the shock initiate from the negative side but sharp movement which make the shock trend in positive side and negative side in different time spam was observed. the stability effect of the shock was observed after 7 year and remains stabled afterward.
at last, trade balance shock also effect trade balance and it is viewed that shock start from positive side with respect to zero line. afterward, the shock decreased steeply and goes on the negative side and remains there till end. the increasing and decreasing trend was observed there but the shock never cross the zero line and lye in the positive side. the shock was stabilized after 5 year and that effect remain constant till end.
VARIANCE DECOMPOSITION
Variance decomposition is used to help out in the explanation of a vector autoregression (Var) model after its implementation. the variance decomposition defined the value attribute to each variable to the other variables in autoregression.
the under mentioned table 8 described the variance decomposition of oil price volatility (opV) by statistical analysis. It is viewed in the table that at first year all variation on opV is due to itself 100 % and other macroeconomic variables trade balance (tb), private sector investment (prs), public sector investment (ps), and gross domestic production (Gdp) have no contribution on opV variation. consequently, it is observed that increasing variation contribution by public sector investment is viewed on opV by 4.02% and opV itself variation is decreased by 94.7% and tb, prs and Gdp jointly contributed 1.2% of variation. after 6 year the variation is viewed as constant and stabilized trend up to 10 year and the variation on opV due to itself, tb, prs, ps and Gdp is 90.33%, 3.54%, 1.13%, 4.06% and 0.94% respectively. (tb) . It is observed in the table that at first year maximum variation on trade balance is due to itself 97.39 % but meanwhile trade balance also has a little variation due to oil price volatility (opV) by 2.61% and other macroeconomic variables private sector investment (prs), public sector investment (ps), and gross domestic production (Gdp) have no contribution on trade balances (tb) variation. there is no dramatic contribution in variation upon trade balance is viewed due to other macroeconomic variables. after 10 year the variation is viewed on trade balances (tb) due to opV, itself, prs, ps and Gdp is 4.59%, 87.85%, 0.77%, 5.81% and 0.97% correspondingly. (prs) . It is viewed, first year main variation on prs is due to itself 76.48% but meanwhile prs also have a moderate variation due to trade balance (tb) by 23.44%. furthermore, prs has a minute vibration due to oil price volatility (opV) by 0.08% and other macroeconomic variables public sector investment (ps), and gross domestic production (Gdp) have no contribution on prs variation. there is an impressive contribution in variation upon prs is viewed due to opV, tb and ps in second year by 15.09%, 18.87% and 3.09% respectively. the variation is viewed on prs after 10 year due to opV, tb, itself, ps and Gdp is 39.42%, 16.29%, 37.14%, 6.09% and 1.05% in the same way. 7 . explained the variance decomposition of public sector investment (ps). It is observed that at first year major variation on ps is due to itself 92.35% but meanwhile ps also has a considerable variation due to trade balance (tb) by 6.59%. oil price volatility (opV) and private sector investment (prs) have a minor contribution in variation by 0.30% and 0.75% respectively and gross domestic production (Gdp) have no contribution on ps variation. there is an impressive contribution in variation upon ps is viewed due to trade balance (tb) in second year by 16.63%. the variation observed later than 10 year on ps due to opV, tb, prs, itself and Gdp is 8.91%, 13.15%, 3.27%, 59.20% and 15.46% respectively which mean variation in public investment (ps) is mainly contributed by trade balance and gross domestic production. gives details about the variance decomposition of gross domestic production (Gdp). It is viewed that at first year most important variation on Gdp is due to itself 89.62% but meanwhile private sector investment (prs) also have a minor variation by 4.18%. oil price volatility (opV) and trade balance (tb), public sector investment (ps) have also contributed in Gdp variation by 4.02%, 1.25%% and 0.93% respectively. after 10 year the variation on Gdp due to opV, tb, prs, ps and itself is 7.67%, 2.94%, 8.01%, 5.74% and 75.64% accordingly. 
CONCLUSION
the results and outcomes based on the time series data of oil price volatility, trade balance, private sector investment, public sector investment and gross domestic production of pakistan from 1973 to 2014. correlation coefficient test is used to measure the linear relationship between the variables. Gross domestic production has strong positive relation with private sector Investment, public sector Investment and trade balance and negative weak relation exist with oil price Volatility. oil price Volatility has moderate negative relation with private sector Investment and public sector Investment, weak negative relationship exist with trade balance.
private sector Investment has strong positive relation with public sector Investment and moderate positive relationship with trade balance. public sector Investment has moderate positive relationship with trade balance. the linear regression model is used to find out the effect of oil price volatility and the other macro economic variables on the Gdp. public sector investment and trade balance has significant effect on Gross domestic production at 1% and 5% level of significance accordingly. meanwhile, the oil price volatility and private sector investment have insignificant effect on the Gross domestic production. the linear regression model describe that these independent variable define 87% about the dependent variable. the remaining portion of Gdp of pakistan is impact through other macro-economic variables which is only 13 %.
afterward, Johenson co integration test is used to find out the short run and long run relation among the variables (oil price volatility, trade balance, private sector investment, public sector investment and gross domestic production). It is observed that 5 co integration equations are found at 5% level of significance. so it is concluded that oil price volatility, trade balance, private sector investment, public sector investment and gross domestic production have a long run relationship.
after implementing the vector autoregression (Var), we utilized impulse response function to define the effect of different shocks. Impulse response function described that oil price volatility (opV) sock effect itself, gross domestic production (Gdp), private sector investment (prs), public sector investment (ps) and trade balance (tb) and stabilized after 7 year, 5 year, 5 year, 8 year and 7 year respectively. furthermore, gross domestic production (Gdp) shock effect oil price volatility (opV), itself, private sector investment (prs), public sector investment (ps) and trade balance (tb) and stabilized after 8 year, 9 year, 9 year, 7 year and 8 year accordingly. moreover, private sector investment (prs) shock effect oil price volatility (opV), gross domestic production (Gdp), itself, public sector investment (ps) and trade balance (tb) and stabilized after 9 year, 8 year, 8 year, 9 year and 8 year correspondingly. In addition, public sector investment (ps) shock effect oil price volatility (opV), gross domestic production (Gdp), private sector investment (prs), itself and trade balance (tb) and stabilized after 8 year, 8 year, 6 year, 7 year and 5 year respectively. at last, trade balance (tb) shock effect oil price volatility (opV), gross domestic production (Gdp), private sector investment (prs), public sector investment (ps) and itself and stabilized after 9 year, 8 year, 7 year, 7 year and 5 year accordingly.
Variance decomposition described that variation of oil price volatility, trade balance, private sector investment, public sector investment and gross domestic production is 100%, 97.39%, 76.48%, 92.35%, and 89.62% accordingly due to itself at first year but it is decreasing after time to time and reached at 90.33%, 87.85%, 37.14%, 59.20% and 75.64% respectively.
